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Development of Medium-Energy Electron Diffraction Apparatus combined with 
Auger Electron Spectroscopy and Observation of InP(111)B Surface  
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Summary 
A new medium-energy electron diffraction (MEED) apparatus combined with Auger electron spectroscopy (AES), 
MEED-AES, has been developed. This apparatus enables surface analyses on not only atomic structure but also 
atomic composition. InP(111)B surface with low melting point was used as a sample in order to investigate the 
changes of the surface structure and the surface composition depending on the heat treatment. It has been found 
by the new MEED-AES apparatus that the atomic composition of the topmost surface becomes P rich by heat 
treatment over about 500Υ and the surface structure has two times periodicity over about 540Υ. At the same 
time, scanning electron microscopy (SEM) combined with energy dispersive X-ray spectrometry (EDS) showed 
formation of droplets of In atoms. Considering the deference of sampling depth between AES and EDS, it is 
considered that very thin film of P atoms covers the topmost surface of each In droplet. 
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high-energy electron diffraction, RHEED㸧ࡸప㏿㟁Ꮚᅇᢡ
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Fig. 2 Controller of electron gun:  
(a) block diagram, (b) photograph of the 











࡛ࡣ Fig. 1 ࡢࢫ࢖ࢵࢳ S ࢆᕥഃ࡟ಽࡋࠊ㜼Ṇ㟁ᅽ VRࢆ
-0.95kVࠊ⌫㠃ࢫࢡ࣮ࣜࣥ㟁ᅽ VS ࡟ࡣ+3kV ༳ຍࡋ࡚ᅇ
ᢡᅗᙧࡢほᐹࢆ⾜ࡗࡓ୍ࠋ ᪉ࠊ࣮࢜ࢪ࢙㟁Ꮚศග ᐃ࡛




ᮏ◊✲࡛㛤Ⓨࡋࡓ᪂ MEED㸫AES ⿦⨨࡜ SEM㸫EDS


























540Υࠊ10 ⛊㛫ຍ⇕ฎ⌮ࡋࡓヨᩱ⾲㠃ࢆ SEM ほᐹࡋ
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Fig. 3 Sample temperature depending on 
electric current 
Fig. 4 Photographs of heated sample surface 
Fig. 5 SEM images of sample surfaces; (a) 
untreated and (b) heat treated at 540Υ 
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ୖ࡛㏙࡭ࡓ EDS ࡟ࡼࡿศᯒࡣ SEM ࡢ 15keV ࡢ㟁Ꮚ
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ࡑࡇ࡛ࠊIn ࡢ࣮࢜ࢪ࢙ᙉᗘ࡟ᑐࡍࡿ P ࡢ࣮࢜ࢪ࢙ᙉ
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ࡃㄪ࡭ࡿࡓࡵ AFM ほᐹࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࢆ Fig. 7 ࡟










㠃ࡢᖹᆒ㠃⢒ࡉࡣ(a)ࡀ 1.4nmࠊ(b)ࡀ 0.98nm ࡑࡋ࡚(c)ࡀ




Fig. 6 (a) Auger spectra depending on heat 
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Fig. 7 AFM images; (a) untreated, (b) heat 
treated at 520Υ and (c) at 550Υ 
Fig. 8 MEED patterns depending on heat 
treatment; (a) untreated, (b) 320Υ, (c) 450Υ, 
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InP(001)⾲㠃ࡢᵓ㐀ゎᯒ 4㸧ࡸ InP(111)A ⾲㠃࡟࠾ࡅࡿ
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